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THF UNIVERSAL UNIT VENTILATION SYSTEM 



Introduction 

For thirteen years the I \ / Unit >\ stem of Ventilation, 

for schools and other public buildings, has continued to hll 
an ever increasing demand tor mechanical ventilation, which 

is positive in its solution of the multitudinous requirements 

The hrst I al Unit was designed and constructed bv 

John |. Nesbitt, in 1912. While in principle this i 
Unit was precise!) the same as those illustrated and described 

herein, time has wrought main improvements. 

The design and construction of the present I l nl( 

represents the results ofcontinuOUl research. Toda) the Arc hi- 

I and Engineer in designing the building ami planning the 
ting and \entilat n make improvements 

the I installations ol >nc bv, and at the same 

time retain the principals, which have made t! 
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Outlet Grille \ 

Copper Tube Radiator 
By -Pass Chamber^ 



Temperature 
Control Damper 



Motor & Fan 
Assembly - 



Dampei 




-Air Filter 

Grille 

Copper 

r n sect Screen 

'tationary 
Weather Louvres 
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; " :,; ^ "«■«■ bottom of Unit. This Unit can be. ed to 
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Fan Housing - 
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Vertical end section, Universal Unit, Series No. 18-3643. Fresh air inlet through 
wall box and grille, over steel beam. Wall box and grille can be any height from floor 
line to top of Unit. This Unit can be recessed to depth of 8" or placed flush with 
inside wall. Recess must be 60" long and 36" high for recess of 8". Can be recessed 
to depth of 6" in 43" long 36" high recess. 
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al end section, Universal Unit Series No ix v^ v u ■ •. 
top .,( window sill. This Unit I. . , \ ' 3643< Fresh :l,r Inlel over 

inadvisable to cut «,,u, , 1L ' , commended for use in old buildings, where it is 
where i, i 8 ^ ?" "^ ""' ^ a,r inle *> - *>' ™ ^ings, 

s n<,r im , .,|, tl)1 . ,, ,,.,, ' ' M «*tton to sash is necessary, as this setting 

«sh tlK . 1(i ; .;■•;;-•-; , Where pivoTed, or swinging 

,u d mm' m «H*t be made stationary. I 

■,lin". in«P quired this can be increa. 

furnish. ' "' ri "" r &>«»» exceeds? 
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Special Inlet Grilles 

Bronze grilles with copper wall boxes and copper stationary storm-proof louvres 
are frequently used for fresh air inlets to Universal Units. 

Although more expensive than the standard galvanized iron wall box and grille, 
and only furnished when definitely specified, they are recommended because of the 
well-known qualities of copper and bronze. 

Bronze grilles with No. 18 gauge copper wall boxes and stationary storm-proof 
louvres can be furnished when specified in any one of the following designs. 




Plain *?/&" lattice design, 9Y% 
bronze. 



x 40" overall stamped from No. 8 B. & S. gauge 




This grille is known as Bronze Brick design, constructed of i 7 6 " cast bronze 
supplied in two standard sizes, 9" x 41" for * A n joint between brick, 8/2" x 41" 
for ^ s" joint between brick. Because of the size of the openings in this grille, a copper 
wire insect screen is fastened to the back of the grille. 




This grille is known as our Grecian design. It measures 10" x 40" overall and 
is constructed of yi n thick cast bronze. Because of the large size openings in grille, 
a copper wire insect screen is fastened to back of the grille. 



12 THE UNIVERSAL UNIT VENTILATION SYSTEM 



Manual Temperature 
Control Damper Regulator 

Two Cells of Air Filter 



Damper Counterbalance 




Inlet <? Recirculating Damper 
in Open Position 



Chain for Convenience 
in Removing Filter 



FRONT VIEW OF UNIVERSAL UNIT SERIES NO. I4-3643 
FRONT REMOVED-MOTOR AND FAN ASSEMBLY OUT-SHOWING POSITION OF AIR FILTERS 

Universal Air Filters 

The use of air filters is especially recommended for buildings located in congested 
manutactunng districts, where the air is heavily laden with dust or soot. It has been 
e stab l.shed that bacteria are borne on particles of dust. Consequently, the removal of 
dust from the air also removes the bacteria. 
Location 

In fiSrf air h u terS f re designed to fit in the fresh air intake of the Universal Unit. 
with he r? I? I Clt> ', ° f alr ° Ver the ent,re surfa <* of ^e filter is uniform, 

This lac.T a " ^f am ° Unt ° f Work is im P° sed throughout its entire area. 

anv otr of >h m r nS '" ^i*™' thar the air is thoroughly cleaned before it enters 
free from dust *T d Wt ' "^ ^ " * ^ » "" °V™« n * ^ 1 ™ S 

Accessibility 

Combined with this ideal location is a setting arrangement, which provides ease 
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TWO CELLS LIKE THIS CONSTITUTE UNIVERSAL 
FILTER EQUIPMENT 




and simplicity of 

removal and re- 
placement, 
when cleaning is 
necessary. This 
feature is very 
evident from the 
photograph on 
opposite page. 
Operation 

The Universal air filter is of the adhesive impingement type. 
The filter is loaded with Universaline, a viscous adhesive oily 
compound, having no odor and a low congealing point. When 
in operation, the dust is forced to impinge itself on the coated 

perforated plates in the filter. The resultant action can he compared to oil advancing 
up a lamp wick, which immediately presents a new sticky surface for a new supply 
of dust or soot. 

In order to accomplish this action, the filter is designed of " M " shaped superim- 
posed perforated plates. While the air is being drawn between the plates on its path 
to the fans, the action of the perforations is, as follows: 

1. They set up innumerable cross currents, which split the air and at the same 
time draw the particles of dust and dirt in constant contact with sticky surface of the 

plates. 

2. Kach perforation acts as a reservoir, which retains a small globule of Uni- 
versaline, allowing for the lamp wick action, previously explained. 

There is a definite distance between each plate and a definite distance between 
each perforation, thus, allowing for a positive and constant cleaning action on the 
part of the filter. 

Dust removal up to the loaded capacity of the filter averages 96^? of the dust 
contained in the air. The loaded capacity of each cell of the filter is 16 ounces of dust, 
at which time the filter must be removed, cleaned and reloaded with Universaline. 

Resistance 

The resistance in inches of water for various air capacities vary with the dirt 
load from less than .1" for 600 cubic feet of air per minute clean to .25" for 1500 cubic 
feet of air per minute with filter loaded to its maximum capacity. 

Cleaning 

A Universal loading tank and cleaning tank is provided with each filter instal- 
lation. 

The filter must be removed, cleaned and recharged from one to tour times a 
school vear, depending upon the location of the building, in which it is installed, 
with regard to the proximity of manufacturing plants and other causes for dust and 
dirt. Complete instructions furnished on each installation. 
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Inlet and Recirculating Damper 



Each Universal Unit is so arranged that 
air can be brought from outdoors, warmed if 
desired, and circulated in the room, or can be 
recirculated and reheated within the room as 
This is accomplished by means of a 
( in ular roll damper, of aluminum. This damper 
operates in two positions. When in the posi- 
tion shown in the photographs on this page, 
the fresh air inlet is open and the recirculating 
grille ( lo 

The damper is supported from a steel 

diatt by aluminum spider segments, steel shaft 

tiding through oneend to enable the damper 

to be controlled from outside of cabinet when 

manually operated. The steel shaft is sup- 

ted in phosphor bronze bearings. Damper is 

nterbalanced so that the equivalent of 5 lbs, 

ire holds it m either open or closed posi- 

so weighted that it cannot possibly 

l i from one position to another by wind 

ure. 



Manual Control of 
Temperature Control Damper 




Manual Control of Inlet 

and Recirculating Damper 



Ant i Leakage 
Ring 



BACK of i \i\ krs Al. CM I SERI1 s no. I4-304.V 
l.M.hi D IMPER on \ 



Felt Pad to prevent contact One piece 

^7 C J n ' Removable Front LoMSfJntin 

and Mot ■ 'y / t- CK,n 3 rroni in 



Damper can be pneumati- 
cally controlled as hereinafter 
described. Kelt gaskets u 

vuled on the damper stops in 

both positions, making mp 

er absolute!) nst 

the position not being used. I 
sides of the cabin' Led 

wnli anti leakage rings around 

w hn h the damper op 

For example when tl 
ph 

Recirculating Gnlle No A, r enters cann- 
here with Damper m this position 

^ t h 

M). Tl. 

• ' .or. 




rr Open for Fresh Ai 
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Direct Indirect Feature 

Because the recirculating 
grille of the Universal Unit is 
located near the floor and the 
radiator above the grille with 
the outlet above the radiator, 
there is a constant direct heat- 
ing of air through the I r niversal 
I 'nit as long as steam is in the 
radiator. This circulation oc- 
curs even though the tans are 
not in operation. With steam 
on the radiator and fans not 
operating, this Unit can be 
classed as a direct indirect ra- 

Damper Closed to Fresh Air Recirculating Grille- Air Enters Mere diator, being equivalent to 68 
Open for Recirculation with Damper in this Posit/on sq t f ti f direct radiation. 

front of universal unit series \o. 14-3043. IN ' LKr The photographs on this 

DAMPER CLOSED: AIR BEING TAKEN FROM ROOM , , ." 

page show the damper in posi- 
tion for recirculating and in the position in which the damper is normally placed when 
the system is not in operation. In this position all of the outside air is entirely closed 
offby one joint, felt sealed. In the upper photograph the one piece removable front plate 
has been set to one side to clearly indicate the Manual Control for 

position of the damper when recirculating. 

Because the recirculating grille is located 
near the bottom of the Unit, the coldest room 
air enters the Unit first. This makes the Unit 
a very efficient medium for quickly raising the 
room temperature since the coldest air in the 
room is constantly being drawn into the I nit 
and discharged through the radiator at the 
maximum temperature at which the Universal 
Unit is capable of delivering the air. 

Recirculation for preheating purposes is 
strongly recommended as it is the means of 
saving hundreds of dollars annually in coal 
consumption and reduces the "heating up" 
period in the morning to one hour, thus 
saving labor. 

All Universal Units unless otherwise 

* C \ „ I~«^ \ ,.^f-k mj»a«c f*\r BU'KOF UNIVERSAL t Ml SERIES NO. 14-3643. 

specified are equipped with means tor -+ - 1 -+ 1 ' 

^ \ l f I showing, DAMPER CLOSED It) 01 rSIDE AIR 

recirculating. 



Temperature Control Damper 

One Piece Roll Damper 




Manual Control for inlet 
and Recirculating Damper 



Damper Stop with 
Felt Gasket 



WHEN' RKCIRITI.A I IN'O 
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Motor Mounted Metal to Metal 

MOTOR AND FAN ASSEMBLY 

Three Point Lead Mounting 

The above photograph shows a steel motor board, on which are suspended the 
motor, fans and fan housings of the Universal Unit. On one end of the motor board are 
two steel ball points; on the other end one steel ball point. The three steel points 
rest on lead liners, supported by angles from the sides of the casing. This three point 
lead mounting has made possible the use of polyphase alternating current motors 
with a permanent and rigid supporting device. 

There are thousands of electrical vibrations set up in the motor at every revo- 
lution. With the three point lead mounting there is no contact between the casing 
and motor assembly save through these points. Because these points have practically 
no cross sectional area the vibrations are not transmitted to the casing but are forced 
to escape from the surface of the board, coming in contact with no substance but air, 
with the result that the escaping vibrations are not transmitted to the casing. 

The tew vibrations which attempt to resound through the three point supports 
are thwarted by means of their entrance into the lead or dead metal liners. 

Three point supports positively assure perfect alignment. 

Steel Points rest 
on Leadliners 




Approved Receptacle 
and Plug 

ONE EM) Of MOTOR A\h | MBL Y 
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UNIVERSAL MULTIBLADE FANS 




Universal Fans are of the Multiblade, low speed double inlet type designed to 
operate at 800 R.P.M. plus or minus 5%. 

The fans are rigidly constructed of aluminum with special care given to balance. 

They are built in seven different sizes, and are arranged to provide air volumes 
from 300 to 1500 C.F.M. 

When a fine adjustment is desired for obtaining either a smaller or larger volume 
of air than a given set of fans discharge from a given line voltage, air volume regu- 
lators will be furnished. 

The air volume regulators consist of curved plates, which may be readily ad- 
justed to further open or close the fan discharge opening. 

The adjustment of these plates for a smaller air delivery reduces the amount 
of current consumed. 
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2'iSteam Inlet 




Brass Plate 

UNIVERSAL EXTRUDED COPPER TUBE RADIATOR 

are entirely surrounded by steam on one side and swept by air on the other side 
which means 100% prime surface. The tubes are purposely dented, or baffled, the 
purpose of which is to create a vortex action of the air passing through the tube, 
thereby eliminating by means of a scout action, the film of inert air which would 
ordinarily be present on the wall of the tube. The elimination of this insulating layer 
of dead air alone increases the efficiency of the radiator at least 20 per cent. 

A summation of the advantages of the copper tube radiator discloses nine points 
of superiority^of vital importance. 

1. A radiator with 25 per cent less friction loss than any other on the market 

of the same thermal and physical capacity. 

2. A radiator that weighs only sixty-one pounds instead of four-hundred pounds, 

or about 15 per cent of the weight of a cast iron radiator of equal capacity. 

3. A non-corrosive substance throughout. 

4. Adequate strength. 

5. Compactness. 

6. The radiator is made from copper. Therefore, it has the highest heat trans- 

mission capacity of any metal radiator. 

7. Ease and economy of installation. 

8. Unit design. 

9. A radiator which permits a high air velocity with minimum power cost and 

no noise. 

This radiator is tested at 30 pounds pressure and is guaranteed to successfully 
and continuously operate under a 10 pound pressure. 
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AH Unit are accessible for cleaning or inspection. The 

removable front giving complete access to radiator and motor fan assembly. 
• is held in place with four thumb screws and is readily 
lifted out. 

rire operation of removing front and by-pass division requires less than 



Large space between Motor, Fan Assembly and 
Radiator for lateral expansion of Air 



Copper 
f lube 
Radiator 
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Temperature Control Hamper 

Each Universal Unit is provided with a temperature control damper located 
above the blower chamber at the entrance to the heating and by-pass chambers. 
This damper is hinged at one end and located at the entrance to the two chambers. 
This damper can be manually or thermostatically regulated to deliver air through 
the Universal L T nit at any desired temperature within approximately five degrees 
of outside temperature up to the maximum rating of the Unit, as indicated in the 
Table of Capacities. 

Manual Control 

When manually controlled, the action of damper is governed by a steel disc 



4 Wing Nuts Secure 
By -Pass Damper Plate 



Thermostatic Damper Motor 
Connected to Temperature 
' Control Damper 



Air Lines 




Pneumatic Damper Motor Connected 
to inlet & Recirculating Damper 



Inlet & Recirculating 
Damper 



FRONT VIEW OF UNIVERSAL UNIT SERIES NO. I4-3643 WITH FRONT REMO 
THERMOSTATIC \ND PNRCMATIC DAMl'KR MOTORS SHOWN IN PHANTOM 
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'split" or "modified** system with "individual" vent flue scheme 




Location of Universal Unit 

The best results can be obtained by locating the Universal L-nit at a central 
point, as indicated above. 

Where fresh air inlet connection is made through wall box and grille, it is also 
desirable to locate the Unit in the center of the group of windows to maintain sym- 
metry of grilles on outside of building. 

The three most generally used systems of installing Universal Units are the 
"Split" System, "Modified" System and the "Blast" System. 

"Split" System 

The "Split" System is one where the Universal Unit is used for ventilation 
only. The Universal Unit delivering the air at required room temperature and a 
sufficient amount of direct radiation being provided to maintain the desired room 
temperature independent of the Universal Unit. 
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Universal Unit 

ELECTRIC OUTLET^J^^ - 




WALL BOX 4 GeilLE. 
"blast" system with "central" vent flue scheme 

' Modified ' ' System 

In the " Modified" System only fifty per cent of the total amount of direct 
radiation required to maintain the desired room temperature is provided. With this 
system the Universal Unit must have sufficient surplus heating capacity over and 
above that required for ventilation, to take care of fifty per cent of the required 
amount ot direct radiation. 

"Blast" System 

The " Blast" System provides for the installation of the Universal Unit without 
direct radiation. This system can only be used, when the Universal Unit is placed 
against the outside wall, as shown above and where the total B.T.U. tor both heat- 
ing and ventilating does not exceed that indicated in the Table ot Capacities on 
page 32. 

The question, as to which one of the three methods is best for a given case, can 
be determined only after a study of the local conditions and knowledge of the building 
construction, exposures and climatic conditions. 
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Vent Flues 

No special treatment of vent flues is required for the Universal Unit Ventilation 
System, the vitiated air heing taken from the building in much the same manner, 
as in other mechanical ventilating systems. 

Consult local or state ventilation code before planning vent flue systems. 

"Central" Vent Flue 

In the "Central" vent flue scheme as shown on page 25, louvres or a grille must 
be provided in doors from classroom to corridor, the louvres or grille being located 
in the lower part of door. The practise of passing air from classrooms to corridor and 
thence to a vent flue to atmosphere, using one centrally located flue in the corridor 
for several rooms, or in some instances for a whole floor, is quite common. This, of 
course, cannot be done in states, where the ventilation code provides for a separate 
flue from each room. 

The free area of the grille or louvres in the classroom door, through which the 
vitiated air passes, should be not less than 25 square inches for everv hundred cubic- 
leer of air; thus, where 1200 cubic feet of air is passed from a classroom to corridor, 
or to wardrobe, through one door, the free area at the louvres should be 300 square 
inches. 



"Individual" Vent Flue 

Where the state ventilation code does not permit the use of the "Central" flue 
system, an "Individual" vent flue should be provided from each classroom as shown 
on pages 24 and 27. 

Vent Flue Sizes 

Better diffusion can be obtained, where the cross sectional area of the vertical 
om flu ?. d ° es not . exceed 20 s< l uare in <*es per hundred cubic feet of air. Thus, where 
1200 cubic feet of air is discharged into a single vent flue, it is recommended that the 
mie have a cross sectional area of 240 square inches. 

Where two or more rooms discharge into the same flue, the cross sectional area 

o the flue must be the product of the total of the cubic feet of air per minute, which 

the flue .8 to handle multiplied by 20 square inches per hundred cubic feet of air. 

nus, ma case, where eight classrooms of 1200 cubic feet of air per minute each are 

2^n3n '' CCn . " '° Cated ve,U flue ' the flue mu " ^ve a cross sectional 

area or iyzu square inches. 
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UNIVERSAL UNIT SERIES NO. I4-3643. INSIDE SETTINC 
MUST BE USED WITH "SPLIT" OR "MODIFIED** SYSTEM 

Inside Setting 

Placing the Universal Unit on an inside wall in a recess and taking fresh air from 
a vertical fresh-air flue extending to the roof, is one scheme used in connection with 
the " Split" or "Modified" System. 

The fresh-air shaft must have sufficient area, so that the velocity of the air doe., 
not exceed 700 feet per minute. Thus, where the Universal Unit is installed in this 
manner, having a capacity of 1500 cubic feet of air per minute, the flue area in square 
feet can be obtained by dividing the volume by the velocity ^ = 2.1 square 
feet, or 302 square inches. 

Universal Unit, Series No. 14-3643, without wall box and grille, is used for this 
application. This scheme can only be used, where the "Split" or "Modified" System 
is selected, as there must be direct radiation under the glass surface, as indicated. 
The recess should be at least 6 feet wide, not less than 14 inches deep and not less 
than 10 feet high, the usual practise being to extend the recess the full height of the 
room. 
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Steam Requirements 

The Universal Unit Ventilation System can be connected to any system ot steam 
circulation where the operating pressure does not exceed ten pounds. 

The steam requirements of the various size Universal Units, when delivering 
their rated volume of air through the radiator, are indicated for various inlet tempera- 
tures from minus ten degrees Fahrenheit to seventy degrees Fahrenheit, under the 
Table of Capacities on page 32. From this table it will be seen that all sizes of Uni- 
versal Units contain a radiator having 106 I 4 / square feet of prime heating surface, the 
temperature rise and B.T.U. varying with the volume of air delivered, all as indicated 
therein. 

As each Universal Unit is provided with a 100% temperature control damper, it is 
possible to obtain a delivery of air at any desired temperature, within the limits indi- 
cated, through the operation of this damper and still have in reserve, at all times, a 
radiator capable of giving a much higher outlet temperature, when needed. 

In figuring the condensation from each LInit, it is necessary to first determine 
the final temperature desired at the Universal Unit, keeping in mind that it must be 
within the limits of that indicated in the Table of Capacities. After having determined 
this, the condensation in pounds of steam per hour can be obtained from Table No. 2, 
page 33, in the following manner. 

Take the number of cubic feet of air per hour that you desire the Universal Unit 
to deliver, keeping in mind that the maximum must not exceed 90,000 cubic feet, 
run down the column on the extreme left until you come to the figure which indicates 
the coldest temperature at which the air will enter, move your finger on this line 
across the outlet temperatures at the top of the table until you reach the column 
which indicates the temperature at which you wish the air to be delivered. In this 
column will be found the British Thermal Units required to raise one cubic foot of 
air from the coldest inlet temperature that you are counting upon to the outlet 
temperature that you desire. Multiply the volume of air in feet per hour by this 
number and you will have the number of British Thermal Units required to give 
you the temperature rise you desire for the volume of air to be handled. 

To determine the number of pounds of steam you will condense per hour, divide 
this figure by 960 B.T.U. If it is desired to find the number of square feet of direct 
radiation to which the condensation is equivalent, multiply the condensation in 
pounds of steam per hour by four. 

"Split" System 

The following example can be used, as a guide for figuring the condensation of 
any size Universal Unit, where the "Split" System is used, as shown and described 
on page 24, using the Universal Unit for ventilating purposes only. 
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Let us assume that the air delivery required is 1500 cubic feet of air per minute, 
or 90,000 cubic feet of air per hour and that the coldest outside temperature to be 
calculated is zero degrees Fahrenheit, the temperature, at which it is desired to de- 
liver the air into the room, is seventy degrees Fahrenheit. Referring to Table No. 2, 
page 33, it will be seen that the B.f .U. required to raise one cubic foot of air from 
zero degrees Fahrenheit to seventy degrees Fahrenheit is 1.436. Multiplying this by 
the cubic feet of air per hour, we have 90,000 x 1.436 = 129,240 B.T.U. 

To determine the condensation in pounds of steam per hour, divide 129,240 by 
960 = 134.62 pounds. If it is desired to obtain the number of square feet of direct 
radiation, to which this condensation is equivalent, multiply 134.62x4 = 538.48 
square feet of equivalent direct radiation. 

"Modified" System 

If you elect to use the "Modified" System, where the Universal Unit must de- 
liver air at a high enough temperature to take care of fifty percent of the heat loss 
through infiltration, losses through walls, etc., as stated on page 25, you must add 
to the B.T.U. required for ventilation the B.T.U. , which you count upon the Universal 
Unit supplying, over and above that required for ventilation. 

Where the " Modified" System is used, it is customary to figure upon the Uni- 
rsal Unit taking care of fifty per cent of the direct radiation required in ad- 
dition of course, to the B.T.U. required for ventilation. The usual procedure is to 
figure the total amount of direct radiation required for a given room, independent 
of the Universal Unit. Then, to install direct radiation equivalent to fifty percent of 
the total amount required, leaving the Universal Unit supply the additional fifty 
per cent. 

The following example may be used, as a guide in figuring the "Modified" 
sj stem. 

Let us assume that we have a classroom, designed to accommodate forty students, 
requiring 1200 cubic feet of air per minute and that the coldest outside temperature, 
upon which we calculate, is zero degrees Fahrenheit, while the temperature we desire 
to maintain in the classroom is seventy degrees Fahrenheit. Referring to Table 
V _\ it will be found that 1.436 is the B.T.U. required to raise one cubic 7 foot of air 
to seventy degrees Fahrenheit. 

ts 1200 cubic feet of air per minute is 72,000 cubic feet per hour, we must mul- 
tiply 72,000 x 1.436 = 103,392 B.T.U. Assume the B.T.U. required to maintain a room 
t) degrees Fahrenheit in this room, independent of the Uni- 
I nit, is 55,000 B.I.I . and that fifty percent of this will be taken care of in 
dll anon, while the balance, of 27,500 B.T.U., must be supplied bv the lm- 

Unit. Iheretore, we must add 27,500 B.T.U. to 103,392 B.T.U., making the 
total B.l.l . to be supplied bv th< rut/ Unit 130,8 >2. 
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To find the number of pounds of condensation to which this is equivalent, we 
must divide 130,892 by 960 = 136.34 pounds steam per hour. 

To find the number of square feet of direct radiation, to which this is equivalent, 
we must multiply the condensation in pounds of steam per hour by 4, which equals 
4 x 136.34, or 545.36 square reet. 

Care should be taken that the total B.T.U. required for heating and ventilating 
does not exceed that, which the Unit is capable of giving. By referring to Table of 
Capacities on page 32, it will be seen that a 1200 cubic foot Unit with entering tem- 
perature at zero degrees Fahrenheit has a capacity of 168,297 B.T.U. Therefore, we 
are well within the capacity in this example calculation. 

In the event that the heat loss for any given room is so great that fifty percent 
of the B.T.U. thus required, plus the B.T.U. required for ventilation, is in excess of 
the B.T.U. capacity of the Universal Unit, it is necessary to increase the direct 
radiation, so as to reduce the load on the Universal 'Unit. 

"Blast" System 

If you elect to use the "Blast" System, as shown and described on page 25, in 
which system there is no direct radiation provided in the classroom, it is recom- 
mended that you figure the total number of B.T.U. required to raise the room 
temperature to seventy degrees Fahrenheit, independent of the Universal Unit. 
Then, figure the number of B.T.U. required for ventilation and, if the sum of the 
two figures does not exceed the B.T.U. capacity, based upon the Universal Unit 
supplying the volume of air you desire, the Universal Unit may then be used with- 
out direct radiation. The following example may be used, as a guide in making 
these calculations. 

Assuming that we have a classroom requiring 1200 cubic feet of air per minute 
and that we desire to maintain a temperature of seventy degrees Fahrenheit in the 
classroom with entering temperature at zero, we would first determine the number 
of B.T.U. required for ventilation by referring to Table No, 2, page 33, from which 
we obtain the B.T.U. required to raise the temperature of one cubic foot ot air per 
minute from zero to seventy degrees Fahrenheit. This requirement is 1.436. Multi- 
plying this by 72,000, which is the cubic feet of air per hour required, the B.T.U. 
for ventilation is 103,392. Assuming that the B.T.U. required to maintain a room 
temperature of seventv degrees Fahrenheit, independent ot the Universal Unit, as 
50,000, we must add 50,000 B.T.U. for heating purposes to the 103,392 B.T.I . for 
ventilation, which makes a total of 153,392 B.T.U. required. 

Referring to our Table of Capacities, it will be seen that a 1200 cubic foot per 
minute Universal Unit with entering air at zero has a capacity of 168,297 B.T.U. We 
are, therefore, well within our limits in using the Universal Unit here without direct 
radiation. {Continued on page jj.) 
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The manner of determining the condensation in pounds of steam per hour and 
in equivalent square feet of direct radiation can he taken from either one of the two 
preceding examples. 

From these three examples it will be seen that the condensation, as indicated in 
the Table of Capacities, should be used only when figuring upon using the maximum 
B.T.U. that any given Unit is capable of producing. 

Surplus Heat 

To determine the surplus heat available, or the number of B.T.U. that the 
Universal Unit is capable of delivering, above that required for ventilation, for any 
given inlet and outlet temperature, hrst determine through the use of Fable No. 2 
the B.T.U. required for ventilation and subtract this from the total B.T.I ..which 
the Universal Unit is capable of producing. Divide the remainder bj 240 B. 1 .1 . to 
obtain the number of square feet of direct radiation, to which this B. 1 .1 . is equal. 

This is called the surplus heat in equivalent direct radiation. {Continued on 
P a % e 34-) 
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EXAMPLE 

Let us assume that our entering temperature is zero degrees Fahrenheit, while 
the final temperature we desire the air to leave the Universal Unit for ventilation is 
eighty degrees Fahrenheit. Referring to Table No. 2, it will be seen that 1.642 
B.T.U. is required to raise one cubic foot of air from zero to eighty degrees Fahren- 
heit. Assuming that 90,000 cubic feet of air per hour are to be delivered, the B.T.U. 
required is the product of 1.642 x 90,000 = 147,780 B.T.U. 

Referring to our Table of Capacities, it will be seen that a Universal Unit de- 
livering 1500 cubic feet of air per minute, or 90,000 cubic feet of air per hour, with 
entering temperature at zero degrees Fahrenheit, has a capacity of 201,955 B.T.U. 
Deducting 147,780 B.T.U. from this number, leaves 54,175 B.T.U. This is the surplus 
heat in B.T.U. available from this Universal Unit. To obtain the equivalent square 
feet of direct steam radiation, divide this number by 240, which equals 225.7 square 
teet surplus heat in equivalent direct radiation. 
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Roughing in Dimensions 

SERIES NO. I4-3643 
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The overall and roughing in dimensions of Series 14-3643, which Unit is 14" 
deep, remain constant for all capacities. 

Inside bottom of wall box should be located on line with bottom ol Unit casing. 
Tolerance above or below floor plus or minus 2" '. 

Where air filters are used 10" x 40" opening is required in wall behind Unit. 
Note. — Applying to all Universal Units covered by this publication. 

Feed and return connections are interchangeable and may be placed at either 
end, but must be on opposite ends. Connections cannot be made top and bottom 
same end. 

Knockouts for electric connection are provided on both ends of casing. 

Air line outlets for thermostatic and pneumatic control of dampers as well as 
handles for manual control of dampers should be on right hand end of Unit as shown, 
but can be on opposite end when so specified. 

Return connection on roughing in drawing on this page is shown with return 
trap for vacuum, atmospheric or vapor steam systems, while the return connection 
on roughing in drawing of series No. 18-3643 on page 36 is shown with air valve and 
check valve for gravity steam systems. This is not to be construed as indicating a 
requirement for the particular Unit on which it is shown, as return connections are, 
in all cases, to be made in accordance with requirements of system being used. 
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Roughing in Dimensions 
series xo. 18-3643 



&Alfc VALV& 

I" Union el6o*v 




The overall and roughing in dimensions of Series 18-3643, which Unit is 18" 
deep, remain constant for all capacities. 

Wall box and grille can be located at any position to suit conditions at building, 
providing the top of the wall box is not above the top of the Unit casing. 

Tapping Schedule 

All radiators are tapped 2" feed and 1" return. The heating contractor is re- 
quired to furnish reducers in connections to Units where smaller sizes are required, 
according to the following schedule. (Reducers on return to be eccentric.) 

Gravity System 

All Universal Units delivering 900 C.F.M. or less, IK" feed K" return. 

All Universal Units delivering more than 900 C.F.M. , 2" feed 1" return. 
Vacuum System 

All Universal Units delivering 900 C.F.M. or less, 1 > 4 " feed y 2 " return. 

All Universal Units delivering more than 900 C.F.M., \]/ 2 " feed K" return. 
Atmospheric or Vapor Steam System 

All Universal Units delivering 900 C.F.M. or less, V/ 2 " feed X" return. 

All Universal Units delivering more than 900 C.F.M., 2" feed H" return. 
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Specifications 



MECHANICAL VENTILATING UNITS 

1. The Contractor must furnish and install, where shown on plans, mechanical 
ventilating Units of the Universal type, as manufactured by John J. Nesbitt, Inc., 
Atlantic City, New Jersey. 

2. Each ventilating Unit to be equipped with a mechanism consisting of {specify 
current characteristics) current motor, not more than 1-6 Horse Power, 40 degrees 
Centigrade, totally enclosed and fitted with phosphor bronze sleeve bearings. The 
motor must be provided with asbestos covered, rubber insulated wire leads. The leads 
to the motor must be soldered to a male connector, with no "live" parts exposed on 
the motor. The bearings of the motor shall be what are known as the waste packed 
type, with an oil capacity sufficient to require oiling not more than once per heat- 
ing season. 

3. On the double extended shafts of the motor there shall be mounted two 
aluminum multiblade fans, one at each end, enclosed in a steel housing. This housing 
shall be formed with a Jersey lock joint, without the use of solder. Fans must be oi 
the double inlet type and must deliver the amount of air required at a speed not to 
exceed 900 R.P.M. 

4. The motor and fan housings shall be securely fastened to a No. 14 gauge steel 
motor board with angle iron reinforcement. Said motor board to be provided with 
three steel supporting points, which shall rest on lead surfaces, attached to the sides 
of the casing, the whole system creating a rigid metal to metal contact and support. 

5. The radiator used in the ventilating Unit shall be constructed of extruded 
tubes of pure copper and shall be of the single valve controlled type and of sufficient 
capacity so that, with the entering temperature at zero degrees Fahrenheit, the 
final temperature of the air leaving the ventilating Unit must not be less than 130.6 
degrees Fahrenheit up to and including 600 cubic feet of air per minute, 1 19.3 degrees 
Fahrenheit up to and including 900 cubic feet of air per minute, 109.4 degrees Fahren- 
heit up to and including 1200 cubic feet of air per minute, 106.63 degrees Fahrenheit 
up to and including 1500 cubic feet of air per minute. 

6. The radiator shall be rigidly supported on the ends of the casing with due 
allowance for expansion. As a Unit the radiator shall be completely self-supporting. 
All joints to be thoroughly bonded without the use of solder and shall be guaranteed 
to withstand a test steam pressure of 25 pounds, but shall not operate over more 
than 10 pounds pressure. 

7. Each ventilating Unit shall be equipped with a temperature control damper 
and by-pass chamber above the blower chamber. The blower chamber must be lo- 
cated at the bottom of the cabinet. The damper shall be placed at the entrance to 
the heating and by-pass chambers and constructed so that the air can be guided 
through the bv-pass chamber around the heating chamber, or part through the 
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heating chamber and part through the by-pass chamber, depending on the position 
of the damper. When the temperature control damper is closed all of the air must 
be excluded from the by-pass chamber and be passed through the heating chamber. 
When this damper is open, all of the air must be excluded from the heating chamber 
and must pass through the by-pass chamber. 

8. The temperature control damper shall be fitted with a felt bumping strip 
to insure noiseless closing at the end of its motion and, when manually operated, 
shall not interfere with the removal of the one piece front of the casing. The anti- 
leakage plates shall be fitted at the sides to prevent air leakage in the extreme posi- 
tions. The temperature regulation damper, together with the central plate to which 
it is attached shall be instantly removable by loosening four thumb screws, giving 
immediate access to the radiator, for ease of installation and inspection. 

9. Each ventilating Unit must be arranged so that air can be brought from out- 
side, warmed, if desired, and circulated in the room, or air in the room can be re- 
circulated and reheated, it desired. This recirculation shall be accomplished by means 
of a circular or cylindrical roll recirculating damper of aluminum, supported from a 
steel shaft by aluminum spider segments. The steel shaft shall be extended on one 
end to enable the damper to be controlled from the outside of the cabinet when 
pneumatic control is not applied. The steel shaft shall be supported in phosphor 
bronze anti-friction bushings and the sides of the cabinet shall be provided with circular 
aluminum anti-leakage rings. 

10. When the fresh air intake to the ventilating Unit is to be made through wall, 
this contractor must furnish to the general contractor at the building, wall boxes 
and grilles. These, together with the details for setting same, must be furnished before 
the brick work is started. These wall boxes and grilles will be set by the general 
contractor. Lintels to support brick work above wall box to be furnished by general 
contractor. The grille used in the fresh air intake shall be 10" x 40", y 2 n plain lattice 
design with 1" border stamped from No. 14 gauge galvanized iron. The grille must be 
securely fastened to a No. 16 gauge galvanized iron wall box. Wall box intake con- 
nection must be provided with galvanized iron stationary louvres. 

// I r NIVERSAL I T nits are to be supplied with copper wall boxes and bronze grilles, 
indicate type desired in place of standard wall box and grille specified herein. Refer to 
page 1 1 i ial grilles. 

1 1. Where fresh air intake connection is made oxer top of window sill, provide 

N "- ]s S*U» fresh air intake, tightly fitted to construction of window with » 2 " plain 

laT: x li 8 rilIe in place of wall box connection. Provide No. 18 gauge 

louvres in fresh-air intakes, «rhere connection is made to stationary 

opening in sash. 
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12. The back of the Unit to be fitted with a felt sealing strip, so arranged that, 
when the Unit is pressed hard against the wall and fastened in place, there will be no 
leakage of air up the wall surface to the room, the whole arrangement forming a 
complete air-tight joint. 

13. The casing of each heating and ventilating Unit must not be more than 14" 
deep, 36" high and must be rigidly braced and constructed of No. 14 gauge, cold 
rolled, stretcher levelled, pickled and oiled, first quality furniture stock steel. All 
edges shall be smooth trimmed and the front of Unit must be removable as one 
piece, being held in place when closed by two cam locks, which shall require a special 
custodian's key for opening. 

14. All exposed parts of the Unit shall be finished in olive green. The finishing 
shall be done by spraying after which the Unit must be baked to give a smooth, 
hard finish. 

15. All mechanical ventilating Units shall be set strictly in accordance with the 
manufacturer's instructions. The manufacturer will make every available effort to 
co-operate with the other Contractors. 

When UNIVERSAL Units are to be equipped with air filters we suggest the J al- 
lowing specifications: 
Universal Air Filters 

1. Air filters shall be of the adhesive-impingement type, made in two sections 
or cells to each Unit, so as to facilitate removal and handling. The two cells shall be 
located in such a manner as to be in the free flow section of the inlet passage, where 
the full area of the opening is available, thereby providing uniform work tor the filter 
over its entire surface. The air will thus be filtered before it reaches the motor and tans, 
or any interior part of the ventilating Unit. 

Construction 

2. The construction of the filters shall he such that there will he plurality of 
perforated metal, M-shaped, plates arranged vertically in a galvanized iron casing, 
which shall be triple coat, painted with black, anti-rust metal paint. 

Operation 

3. The operation of the air filter shall he such that the entering air, while being 
drawn between the plates on its path to the fans, will meet innumerable cross cum 
which split the air and at the same time draw the particles of dust and dirt in constan 
contact with the stick) surface of the plates. 

4. There shall be a definite distance between each perforated plate and a definite 
distance between each perforation providing a definite number of oil reservoirs, 
assuring a positive and constant cleaning action on the part of the filter. 

Filters shall be guaranteed to remove 96 per cent of the entrained dust, en 
ing with the air in the inlet passage. 
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For information as to when it is necessary to use motor-generator sets see electrical 
data section, starting on page 41. When motor generator is required the following speci- 
fication should be included in the heating and ventilating work: 

Motor Generator Set 

The Unit manufacturer shall supply a motor-generator set for supplying direct 
current for operation of motors in Universal Units. This motor-generator set shall 
consist of a KW, interpole, compound wound, multipolar, 1700 R.P.M. gene- 
rator direct connected to by means of a flexible coupling and mounted on the same 

cast iron base with a horsepower motor wound for character of current 

available at building. 

The general contractor must provide a concrete foundation for motor-generator 
set, which foundation must extend approximately 18" above floor. During the course 
of the construction of the foundation the required anchor bolts must be furnished 
and placed by the general contractor. 

On top of foundation a 2" layer of compressed cork shall be placed and on top 
of the cork a 2" wood subbase. The subbase and cork shall be securely fastened to 
foundation by the anchor bolts and the motor generator shall be bolted to wooden 
subbase all as shown on page 53. Wood subbase shall be furnished by general con- 
tractor and shall be of hard wood, painted with two coats of oil paint. 

The compressed cork is to be furnished by the Unit manufacturer with the motor- 
generator set. 

A detail drawing showing location of anchor bolts and giving exact dimensions 
of foundations, etc., is furnished by the manufacturers of the Universal Unit on each 

installation. 

Switchboard 

The Unit manufacturer shall furnish the necessary switchboard for control of 

motor generator set and Unit circuits. 

Switchboard and motor generator to be set by electrical contractor where shown 
on plans. 

Switchboard shall be constructed of ebon) asbestos wood and shall be complete 
with switch for controlling motor on motor-generator set, main generator switch 

required number of Unit switche ,er with a pilot light and voltmeter (and 

necessary motor controlling apparatus when motor is five horsepower or oven and 

hcK1 rl ' P ro I* for controlling the voltage of the generator at full 

load from a rang I Of ll 11 Its. 

hall be complete w\th angle iron frame of sufficient depth, so that 
the space IWltchb not less than 18 
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Universal Electrical Data 

All Universal Unit Equipment is in strict accordance with the rules and regula- 
tions of the National Board of Fire Underwriters. 

The data and tables in this section have been prepared, using the National Elec- 
tric Code as a guide and should be acceptable wherever the rules and regulations of 
the National Board of Fire Underwriters prevail. 

Selection of System Based on Current Characteristics 

The Electrical characteristics of the Universal Unit System are usually governed 
by the current available at the building for power service. 

P oh phase Alternating Current 

* If the current available is 220 volts, 25, 30, 40, 50 or 60 cycle, 3 phase 3 wire or 
2 phase 3 wire, the energy to operate the Universal Polyphase Unit motors can be 
taken direct from power service lines through the necessary main and sub-control 

panel boxes. 

If the current available is 220 volts, 25, 30, 40, 50 or 60 cycle, 2 phase 4 wire, 
the Power Company supplying the service should be consulted for permission to 
operate as a 2 phase 3 wire system. 

Single Phase Alternating Current 

When single phase alternating current is available it is recommended that a 
motor-generator set be furnished to convert this current to 110-volt direct current tor 
operation of Universal Direct-current Unit motors. A Universal Switchboard should 
also be provided for control of the Unit circuits and to govern the operating voltage. 

Universal Unit Motors 
The motors used in the Universal Units have been designed by our Engineers to 
meet all the requirements of Unit Ventilation. 

Special Features 

UniversalUmt motors both for Polyphase alternating current, and direct current 
have the following features incorporated in their design that are ot the utmost im- 
portance in the successful operation of the Universal Unit System. 

1. Absolute noiseless operation. 5. Infrequent oiling. 

2. Lowest current consumption. 6. Minimum attention. 

3. Totally enclosed and dust-proof. 7. Rugged construction. 

1 t? ■ i 8. Long life. 

■i. Economical operation. 
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j Wire Polyphase A. C. Universal Unit System 

Universal Polyphase A. C. Motors 

Universal Polyphase A. C. Motors are of the squirrel cage induction type and 
have been designed for continuous duty with a temperature rise not to exceed 40° 

Centigrade. 

There are no electrical connections between stator and rotor, therefore no sliding 
contacts. Bronze bearings are equipped with a waste packed oiling system which 
under normal conditions requires oil but once in a heating season. 

Each polyphase Universal Unit motor is equipped with a 3-prong polarity plug 
which eliminates any chance of reversal of phases and consequent reversal of direc- 
tion of rotation of motor. 

Wiring Data 
Universal Unit Branch Circuits 

TABLE OF WIRE AND CONDUIT SIZES 



Number of Units 
on One Circuit 


Up to 150 Feet 


Over 150 Feet 


Min. 


Max. 


No. of 
Wires 


Size of 
Wires 


Size of 
Conduit 


No. of 
Wires 


Size of 
Wires 


Size of 
Conduit 


1 


6 


3 


#14 


M" 


3 


#12 


X" 



Sub Panels 

Universal Unit circuits may be carried to sub panels. 

TABLE OF APPROXIMATE DIMENSIONS 







Surface Type 






Flush Tvpe 




No. of Unit 














Circuits 
















Width 


Height 


Depth 


Width 


Height 


Depth 


2 


14" 


16" 


5" 


22" 


24" 


5" 


4 


28" 


14" 


5" 


36" 


22" 


5" 


6 


28" 


22" 


5" 


36" 


30" 


5" 


8 


28" 


30" 


5" 


36" 


38" 


5" 


10 


28" 


38" 


5" 


36" 


46" 


5" 



Main Panels 

If sub-panels are provided the sub-panel feeders should be carried to main panel. 
If no sub-panels are provided the Unit circuits should be carried direct to main 
panel. 

Entrance Switch 

Main panel feeders should be carried to approved entrance switch. 
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Polyphase A. C. Motors 



Self Closing. Dust 
' Proof Cover 



Phosphor bronze 
Waste Packed J 
Bearing 




beralOil 
Reservoir Requiring 
Oil once per 
Heating Season 



Drain Plug 



UNIVERSAL POLYPHASE A. C. MOTOR 



O^ 1 




3 Prong Polarity Plug* 

EXPLODED VIEW UNIVERSAL POLYPHASE A. C. MOTOR 
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Switch and Fuse Sizes 

Unit circuit switches to be of 30 ampere capacity and to be fused as follows: 

1 or 2 Units, 5 ampere fuse. 

3 or 4 Units, 10 ampere fuse. 

S or 6 Units, 15 ampere fuse. 

Capacity of all other switches to be based on connected wire sizes and fused 

accordingly. 

Feeders other than Unit Circuits 

TABLE OF WIRE AND CONDUIT SIZES 









Maximum Carrying 


Elec Trade 


Total Unit 


No. of 


Size Wires 


Capacity of Each 


Sizes of 


Motors 


Wires 


B & S Gauge 


Wire in Amperes 


Conduit 


1 to 16 


3 


#12 


20 


H" 


17 to 20 


3 


i 10 


25 


H" 


21 to 29 


3 


#8 


35 


i" 


30 to 40 


3 


#6 


50 


IX" 


41 to 45 


3 


#5 


55 


IX" 


46 to 58 


3 


#4 


70 


IX" 


59 to 66 


3 


#3 


80 


IX" 


67 to 74 


3 


#2 


90 


IX" 


75 to 83 


3 


#1 


100 


IX" 


84 to 104 


3 


#0 


125 


2" 


105 to 125 


3 


#00 


150 


2" 


126 to 145 


3 


#000 


175 


2" 


146 to 166 


3 


200,000 CM. 


200 


2X" 


167 to 187 


3 


211,600 CM. 


225 


2X" 


188 to 200 


3 


250,000 CM. 


250 


2X" 



It is recommended that this table be used for all sizes and types of Universal 
Units. The wire sizes have been computed based upon full load requirements of a 
1500 C.F.M. Universal Un\t y which draws .8 amperes per phase. Ample allowance viz. 
150 % of .8 amperes per phase has been made for the characteristic momentary starting 
current of Universal polyphase A. C. Motors. 

All wire sizes are based on standard rubber insulation and are listed as B. & S. 
gauge. If certain sizes are not obtainable the next largest in capacity should be used. 
Typical Analysis 

On an installation having 60 Universal Unit Motors, as illustrated on wiring 
diagram, on opposite page, with one main panel and three sub panels, with panel No. 1 
controlling 18 Unit Motors on four circuits, panel No. 2 controlling 10 motors on two 
circuits, and panel No. 3 controlling 32 motors on six circuits, the table should be 
used as follows: 

From panel No. 1 to main panel 18 motors— 3 No. 10 wires in % ff conduit. 
From panel No. 2 to main panel 10 motors— 3 No. 12 wires in #" conduit. 
From panel No. 3 to main panel 32 motors-3 No. 6 wires in \%" conduit. 
From main panel to service 60 motors-3 No. 3 wires in \%" conduit. 
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Typical Electric Specification 

The following specification should be made a part of the specifications covering 

general electrical wiring. 

Electrical Work Required for the Installation of 3 -wire Polyphase Unit 

Ventilation System 

The term Electrical Contractor referred to in these specifications is the Con- 
tractor for the Electrical work specified herein. 

The term Unit Manufacturer applies to the concern that will furnish the Ven- 
tilating Units. 

All wiring shall comply with the rules and regulations of the National Board of 
Fire Underwriters and the local power company. 

Upon completion of the Electrical work specified herein, the Electrical Con- 
tractor shall furnish to the Owner the final certificate of approval from the Board ot 
Fire Underwriters covering the installation of this work. 

Entrance Switch 

The Electrical Contractor shall provide necessary {capacity) 3 -pole entrance 
switch with proper fuses, as required by the Fire Underwriters. 

Main Control Panel 

The Electrical Contractor shall also provide main control panel located where 
shown on plans. Main Control Panel to be as manufactured by {Firm) or approved 
equal. Main Control Panel to be arranged for 3 wire to 3 wire distribution and shall 
have main fused knife switch of {amps) capacity, and shall also have {quantity) fused 
branch switches of {amps) capacity for controlling the {either Unit circuits or sub 
panels). Main panel to be of the {flush or surf ace type) with hinged door having sub- 
stantial lock. An index shall be attached to inside of door to indicate the {sub panels 
or Unit circuits) controlled. 

Sub Panels 

The Electrical Contractor shall also provide {quantity) sub control panels lo- 
cated where shown on plans. Sub control panels to be as manufactured by {Firm) 
or approved equal. Sub control panels to be arranged for 3 wire to 3 wire distribution 
and shall have lugs on main bus bars and shall have 30 ampere fused branch circuit 
switches. The number of branch circuit switches per panel will be as indicated under 
caption of "Unit Circuits." 



loc 
by 



Sub panels to ,be of the {flush or surf ace) type with hinged door havin 
ck. An ,ndex shall be attached to inside of door to indicate the roon 
r various branch circuit switches. 



g substantial 
rooms controlled 
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Outlet Boxes 

Electrical Contractor shall furnish one outlet box for each Unit. Outlet boxes 
to be located in baseboard at floor line and as shown on detail drawings of Unit 
Manufacturer. 

Unit Circuits 

Unit Circuits shall be arranged as follows: 

Sub Panel No. 1 {number of) circuits. 

Switch No. 1 shall control Units in rooms No. {room numbers) and shall be fused 
at {amps). 

Switch No. 2 shall control Units in rooms No. {room numbers) and shall be fused 
at {amps). 

Switch No. 3 shall control Units in rooms No. {room numbers) and shall be fused 
at {amps). 






ubs* 



# 



Sub Panel No. 2 {number of) circuits. 

Switch No. 1 shall control Units in rooms No. {room numbers) an J shall he fused 

at {amps). 
Switch No. 2 shall control Units in rooms No. {room numbers) and shall he fused 

at {amps). 
Etc. 

Not more than 6 Ventilating L T nits allowed on one circuit. Unit Manufacturer will 
furnish approved fitting at side of Unit casing at which Electrical Contractors lines 
shall terminate. Electrical Contractor to make all connections between his lines and 
approved 3 pole receptacle or switch on Unit casing. 

The Electrical connections on Units to be interchangeable so that they may be 
placed at either end of Unit as local conditions may warrant. 
Wiring 

The Electrical Contractor shall provide a complete 3 wire system of distribution 
making all connections between entrance switch and main panel and between mam 
and sub panels and from sub panels to Ventilatinjg Units. 

All wiring shall be run in rigid conduit throughout the building. Conduit to be 
run in such a manner that there will be a clearance of 6" between the conduit and any 
steam or hot water pipes. 

Where possible all conduit shall be run concealed. 
Wire and Conduit Sizes 

Each Unit Circuit to be not less than three No. 14 wires in Y 2 " conduit, up to 
15 it. run. Over 150 ft. run to be three No. 12 wires in %" conduit. 
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Feeders from main panel to sub panels to be as follows: 

From main panel to sub panel No. 1— three No. (gauge) wires in (size)" conduit. 

From main panel to sub panel No. 2— three No. (gauge) wires in (size)" conduit. 

Etc. 

Feeder from service to main panel to consist of three No. (gauge) wires in 
(size)" conduit. 
General 

Before starting work on the installation of electrical wiring in connection with 
the Unit ventilating equipment, the electrical contractor will be required to commu- 
nicate with the Unit Manufacturer securing the necessary detail drawings, showing 
exact location of the Unit outlets and method of connection to Units. 

Upon completion of electrical work specified herein, the Electrical Contractor 
shall be required to run an electrical test on Unit System, and determine that all Unit 
Motors are rotating in proper direction. 
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Universal Unit System With Single Phase 

A. C. Motor Generator and Switchboard 



Universal D. C. M ' 

Universal Direct-current Motors are series wound and designed for continuous 
duty with a temperature rise not to exceed 40° C. 

The}' are so designed as to provide ready access by means of removable covers 
and without the use of tools tor the inspection or adjustment of commutator and 
brushes. 

The waste packed oiling system has also been applied to the Universal direct- 
current motors. Under normal conditions this feature permits the motors to operate 
an entire heating season with one oiling. 

Universal Standard Switchboards 

Universal Standard Switchboards are designed for use with Universal Motor 
Generator sets. Refer to wiring diagram on page S3 for equipment. 

Complete angle iron frame is furnished with each Universal Switchboard. 

Universal Switchboard Material 

Ebony Asbestos wood has been adopted as standard material f< r Universal 
Switchboard panels. The following figures are a comparison of the electrical proper- 
ties of ebony asbestos wood and slate. 

The Dielectric strength for a one-inch thickness of slate is 8000 volts and for 
one-inch thickness of ebony asbestos wood is 76,000 volts. 

The insulation resistance per one inch cube of slate is 25 megohms and for one 
inch cube of ebony asbestos wood is 4,000,000 megohms. 

Universal Motor Generator Sets 

When current available is alternating current single phase, or it direct-current 
Unit motors are desired, it is recommended that a Universal Motor Generator Set 
be installed to supply direct current for the operation of motors in Universal Units. 

Universal Motor Generator sets when properly installed are quiet in operation 
The generators run with sparkless commutation under all range of voltage and load 
required for this system. They will give full load continuously with a temperature 
rise not exceeding 40° C. 

A Universal Switchboard should be furnished with each motor generator set. 

The following table is based on Universal Motor Generator sets having 110 or 
220 volts, 60 cycle, single-phase alternating-current motors and operating at 1/MJ 
R-P.M. The current capacities indicated are based on continuous duty at full load. 

Data on other single-phase sets and on polyphase sets will be furnished on request. 
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Direct Cut* rent Motors 



One ThumbScrew, 



Inspection Doo 



Oil 
Once per Heating Season 

Phosphor Bronze 
Waste Packed Bearing 



Drain Plug 




Outside 
Brush Control 



I MVERSAL DIRECT CI RRENT MOTOR 



Spirally Laminated Armature 




Phosphor Bronze Bearing 



Machine Wound Field Coils 




Laminated Pole Pieces 

EXPLODED VIEW UNIVERSAL 



Inspection 

DIRECT CURRENT MOTOR 



Cover 
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TABLE OF SIZES AND CAPACITIES OF MOTOR GENERATORS 





Generator 1 10 V. 


Motors 


Approximate Floor 
Space Required 




No. of 
Unit 
Motors 


K.W. 


Amperage 
Capacity 


H.P. 


Amperes 


Length in 

I ik Ins 


Width <n 

Iru In s 


Approx. 
Shipping 
Weight 

Lbs. 




220 V. 


110 v. 


1 to 3 
4 to 6 
7 to 10 
11 to 13 
14 to 20 
21 to 33 


0.5 
10 
15 
2.0 
3.0 
5 


4.5 
9.1 
13.6 

18.2 

27.3 
45.5 


1.0 

1.75 

2.25 

3.3 

5.0 

7.5 


6 
11 
14 
20 
30 
45 


11 
21 
25 
36 

50 

so 


40 
40 
56 
56 
63 


22 
2^ 

29 
29 
32 
36 


27/> 
300 
730 
735 
1060 
1425 



Motor Generator Foundation 

A detail drawing showing location ot anchor holts and giving exact dimensions 
of foundations, etc., is furnished by the Manufacturers of the Universal Unit on each 
installation. 



Wire and Conduit Sizes 



Wiring 'Data 



UNIVERSAL UNIT BRANCH CIRCUITS 



Number of Units 
On One Circuit 


Up to 150 Fn r 


Over ISO Feel 


M,n. 


Max 


No. 


of Wires 


Si/t of Wires 


Size of Conduit 


No. 


of Wires 


Size oi Wires 


Sizi "1 Con (J >nt 


1 


6 


2 


-14 


y* n 


1 


12 


l A" 



FROM SERVICE TO SWITCHBOARD TO MOTOR 



Single Phase 


220 Volts 


lin Volts 


Motor H.P. 
















No. of Wires 


Size of Wires 


Size of Conduit 


No. of Wires 


Size of Wires 


Size of Conduit 


1.0 

1.75 

2.25 

3.3 

5.0 

7.5 


2 


#14 


l A" 


2 


#12 


H" 


2 


#12 


K" 


2 


#8 


V 


2 


#10 


V 


2 


#6 


1 


2 


#8 


M" 


2 


#4 


W 


2 


#6 


l" 


2 


#2 


IX" 


2 


#4 


IV 


2 





Vi" 



FROM GENERATOR TO SWITCHBOARD 
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Switch and Fuse Sizes 

Unit Circuit Switches to be of 30 ampere capacity and to be fused as follows: 
1 to 3 Units, 5 ampere fuse. 
4 to 6 Units, 10 ampere fuse. 

Capacity of Motor Switch and control apparatus to be based on requirements 
of motor on motor-generator set and to be fused not more than 125% of motor rating. 

Capacity of main generator switch to be based on connected wire sizes and to be 
fused accordingly. 

The table covering Universal Unit branch circuits in this section is based upon 
full load requirements of a 1500 C.F.M. Universal Unit which draws 1.3 amperes. 

The tables on motor and generator conductors are based on 125% of name 
plate markings of motor and generator. 

Typical Analysis 

Assume that current available at building is 220 volts, 60 cycle single phase 
alternating current, and that there are 12 Universal Units to be installed. 

By referring to size and capacity table of motor generators, page 51, it will be 
found that motor-generator set will be 2 K.W., 3.3 H.P. 

By referring to "From Service to Switchboard to Motor" table page 51 under 
33 H.P., it will be found that from service to motor switch on switchboard and from 
motor switch to motor on motor-generator the conductors should be two No. 8 wires 
in K" conduit. 

By referring to table "From Generator to Switchboard" page 51, under 2 K.W. 
it will be found that the two line wires from Generator to Switchboard should be 
No. 8 wire and the held wire No. 14, all three wires in 1" conduit. 

The Unit Motors can be grouped as most convenient with not more than 6 on 
one circuit switch. Assume that it is most convenient to group 4 motors on a circuit, 
using a 3-circuit switchboard. 

By referring to "Switch and Fuse Sizes" on this page, it will be found that Unit 
circuit switches should be 30 ampere and fused at 10 ampere. 

By referring to table on Universal branch circuits, page 51, it will be found that 
if the circuits one way are less than 150 ft. in length, two No. 14 wires in ]/ 2 n conduit 
should be used, and if over 150 ft., two No. 12 wires in %" conduit should be used. 

I he wiring diagram on opposite page covers the identical conditions mentioned 
above. 

Auditorium Unit motors and other Unit motors in rooms intermittently used 
should be placed on separate circuit switch or switches. 
Motor Generator and Switchboard Location 

It is recommended that the motor-generator set and switchboard be placed in 
close proximity to boiler room so as to be easily accessible to the custodian and in 
separate room or enclosure so as to be as free as possible from dust and dirt. 
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Typical Wiring Diagram 
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Typical Electric Specification 

The following specification should be made a part of the specifications covering 
general electrical wiring. 

Electrical Work Required for the Installation of Unit Ventilation System 
with Motor Generator and Switchboard 

The term Electrical Contractor referred to in these specifications is the Con- 
tractor for the Electrical work specified herein. 

The term Unit Manufacturer applies to the concern that will furnish the Ven- 
tilating Units. 

All wiring shall comply with the rules and regulations of the National Board of 
Kire Underwriters and the local power company. 

Upon completion of the electrical work specified herein, the Electrical Contractor 
shall furnish to the Owner the final certificate of approval from the Board of Fire 
Underwriters covering the installation of this work. 

En tra n ce S witc h 

The Electrical Contractor shall provide necessary {capacity) entrance switch 
with proper fuses, as required by the Fire Underwriters. 

Motor Generator Set 

The Unit Manufacturer will furnish the necessary motor-generator set for use 
in connection with the operation of the Ventilating Units. 

The Motor Generator to be set where shown on plans by Electrical Contractor. 

Motor-generator set will consist of a (size) H.P. Motor wound for current 
available at the building, direct connected to by means of flexible coupling and 
mounted on same cast iron subbase with a (size) K\V. direct-current generator of 
suitable voltage for the operation of the Unit Motors. 

Switchboard 

The Unit Manufacturer will furnish the necessary Switchboard for control of 
motor-generator set and Unit Circuits. 

Switchboard to be set by Electrical Contractor where shown on plans. 

Switchboard will be complete with switch for controlling motor on motor-gener- 
ator set, mam generator switch and {number of) Unit circuit switches, together with 
I Hot Eight and Voltmeter (and necessary motor control apparatus when 5 H.P. 
--tor or over); and held rheostat of proper capacity for controlling the voltage of 
the generator at full load from a range of 70 to 110 volts. 
Outlet Boxes 

rohe^Tr V ,,U ; aCt, T Sh :" f " rnish ° ne ° utlet h<,x for eac " l '-t. Outlet boxes 
... 1- located ,n baseboard at floor l.ne and as shown on detail drawings of Unit Mann- 
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Unit Circuits 

Unit Circuits shall be arranged as follows: 

Circuit No. 1 shall control {number of) Units in rooms No. {room numbers) and 
shall be fused at {amps). 

Circuit No. 2 shall control {number of) Units in rooms No. {room numbers) and 
shall be fused at {amps). 

Circuit No. 3 shall control {number of) Units in rooms No. {room numbers) and 
shall be fused at {amps). 

Etc. 

Not more than 6 Ventilating Units allowed on one circuit. Unit Manufacturer 
will furnish approved fitting at side of Unit casing at which Electrical Contractors 
lines shall terminate. Electrical Contractor to make all connections between his 
lines and lines of Unit Manufacturer at Unit casing. 

The Electrical connections on Units to be interchangeable so that the) max be 
placed at either end of Unit as local conditions may warrant. 
Wiring 

The Electrical Contractor shall provide a complete system of wiring, makn 
all connections between entrance switch and switchboard and from switchboard I 
motor generator set and Ventilating Units. ^ 

All wiring shall be run in rigid conduit throughout the building. Conduit 
run in such a manner that there will be a clearance of 6" between the conduit an, 
any steam or hot water pipes. 

Where possible all conduit shall be run concealed. 

Wire and Conduit Sizes 

Each Unit circuit to be not less than two No. 14 wires ,n '," conduit up to 151 
ft. run. Over 150 ft. run to he not less than two No. 12 wires in ', conduit. 

Two No. {gauge) line wires and one No. (gauge) held wire in {size 
shall be run from generator to switchboard. . 

Two No. I gauge) wires in {size") conduit shall he run from entrance switch to 
motor switch on switchboard and from motor switch to (motor control apparatus 
mounted on lower section of switchboard frame, if 5 H.P. motor or over, and 
control apparatus to) motor on motor-generator set. 

General . , 

Before starting work on the installation of electrical wiring, in ~nnect.or iw.tl, 
the ventilating equipment, the Electrical Contractor will be requiredtc^ communi- 
cate with the Unit Manufacturer securing the necessar, detail drawings, 0, .g 
exact location of the Unit outlets and the method ol connection t,. In - 

Upon completion of electrical work specified herein, the Electnc ontra tor 
shall be required to run an electrical testonUnit System, and determine I « mg 
connections are correct between motor generator and switchboard, and that all 
Motors are operating. 
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Universal Service 

The Universal Unit is sold not as so much merchandise, hut as one part 
of a service only, a service that aims to co-operate with the Architect, Engi- 
neer, Teacher, Janitor and Owner towards making the system the success that 
every Universal Installation has been in the past and must continue to he 
in the future. 

Universal Guarantee 

Universal Mechanical Ventilating Units are guaranteed to he free from 
mechanical detects in manufacture or operation. We will, after a season's 
use, accept the return and refund the full purchase price of any Universal 
Unit that has tailed to perform as represented herein. 

Conclusion 

We have not attempted to publish a treatise on Unit Ventilation but 

have endeavored to include in this publication sufficient information to in- 
sure accuracy, economy, highest efficiency and time-saving when selecting 
Universal Unit equipment. 

The application of the Universal Unit system is practically unlimited 
and our Engineering Department is always available for consultation. 

Should you be unable to find a solution to your particular problem, do 
not hesitate to call upon us. 



JOHN J. NESBITT, INC., 

2 I 3 NO. VERMONT IVENUE, 

ATLANTIC CITY, NEW JERSEY 
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